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^(Dm&fe. wt&frt? — mm^^f&zm^vi* 




[0002] ^^ttisfrtt, y^^&m?^ T?^-=L^-~-?&xfmn,~mm* 

4$->-&Mfc<DT~s)r^bVXn, fc*;^y:7/i^n^7K*/V7^/W5K([(CF SO ) 

3 2 2 

4 

fcfc&B&h/TV^^ffcfcjftl, 2) c 

[0003] us>*u£&b. znb<DT~*i'&gt£>{*i<'temm^ mz.i&mx-<Dm< 

3 3 

[0005] #fF;£iik4te\ Hlt^ltC*3V^-C. 

3 

CF ffi&m^LX^Zo 

3 

#fF;£iSfcl : #582002-099001 
#f?:£ilfc2 : #§82003-331918 
#fF;£i£fc3 : #582002-63934 
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#fF^Cife4 : #^2004-123631 

[ooo7] &&wte, ^^i^n^^m^-mm^^^Rx^v^j^mm, 
[0008] ±mmmKm^m^m^t^^ [bf (c f xros;*, nnu 2 

3 n 2n+l 

[0009] «§iam3\ ^T^^ytttM^^Wl^t^t-tilrfflV^fctM-ll 
1. [BF (C F )r(5£f> n{*l, 2, 3*fc^4^i-)-r^$tb^^^<^iaCD 

3 n 2n+l 

[nr'r^V] + (i) 

[ooio] <&u r^r 4 ^ OT(i)~(ii0<^#«;fci-ttf>£:i-5 : 

GO R'-R^sfay^, t 0 ^y^v#s.■a?^/^*y>'S^v^-f^^t7#^b^v^^ % 
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(iii) R'-R 3 ^— *fcttm^oT^/^L<}*3z^/KD#^, R 4 }i^^^3-10 

2. T^Vtf^BF (CF XT [BF (C F XT&itftBF (C F W^h^m^hM^tl 

33 325 337 

z>'pte< th i mxhzm i \^.wM(D^^m^o 

3. R 1 — R 3 ^|^— Xf*M^oTT/^/VS5r^b, R^T/V^i/T/l^/l^^ 

6. R 1 Rtm 2 i>mmjM^t— mKf^xwj^m^^u R^^^xm, 

9. [BF (C F XRiSfs nt±U 2, 3£fcte4£^^)^£*l5^3i<£kia<£> 

3 n 2n+l 

[NR^W] + (I) 
t^cp, R 1 — R 4 te> PI— Xr±M*o-C, TVl^/VS* 7;^oT/WS, TVV^dr 

[001 1] {fib. R 1 — R 4 tt, WTG)-(iii)^^#^fc-r^(D^i-^, : 

R 3 X}iR 4 ov^-ri^^^iT/^=^^v'T/v=3e/^S-efc?)^\ fclXte^lf 
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(iii) R 1 — R 3 ^[^— ^f c fi^ 0 -C^^b<{i^/VO#^ % R 4 «j^^3— 10 

[0012] «§bj „ temRxm&v^ ^*>&mmmhtvs> 0 

[0013] *&w<0'(*i>'\£mmz, yf^AtMu't^-ii^^^tMts© 

tt&Lft&$t&X^f' (x^^hn^n^j/^) ^{^WfflT'fcSo 

bison j&hrbi! 

[0014] [EllMl^^Mri'lcSSttS^y V— tftVfl;^ (^®^7.85 x 10" 3 cm" 2 ) _h-C0Vf 

^ls&f&f&tttd&\ZffiM&tVZ>'7=-ttl>' (Fc) /7xDt-^ A (Fc + ) UKy^*!/ 
Lm2]^M^B\^^^hV— (linear sweep voltammetry) O^^^i~ 0 

j^^mxfcieo'C^T^ $f5^0*b<^4or^T, ^^25 < c^T-efe5„ mxM 
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[0016] &mWte. '{*^&mfo<DT~*l<'j&ftkVXBF (CF ) , [BF (CFL [BF (C F ) 

33 325 337 

]"(IP*>[BF (n-C F )]"HBF (i-C F XD&tftBF (C F )F(gP^)[BF (n-C F )]", [BF 

337 337 349 349 3 

(i-C F )]\ [BF (sec-C F XT&tftBF (tert-C F )]") fabt£%mfrbm\ttl%'J?te<b 

49 3 49 3 49 

■blU, £?£lXte:[BF (CF )]\ [BF (C F )]"*5j;TJ?[BF (C F )]~(SP*>[BF (n-C F )]" 

33 325 337 337 

tlBF (i-C F )T)frbti:Z>mfrhmi-£tiZ>'J>%:<bhim. £«9#mXte[BF (CF )]"jo 

3 3 7 3 3 

xxfy^tcniBF (c f wz&m-rzo ^r^^i-i^mt^x^. ^r^g. a. 

3 2 5 

Molander, B. J. Hoag, Organometallics, 2003, 22, 3313;Zhi-Bin Zhou, Masayuki 
Takeda, Makoto Ue, J. Fluorine. Chem,, 123 (2003) 127.^fEft$4aTW5 0 

^r^^mmu M&&£bKTif z>z.thnmx&z>o 

[0017] 4*>&mW-%WmirZ>Wt&. [BF (C F )r(5£tK nfil, 2, 3*fc«4^i") 

3 n 2n+ 1 

Xm^fV^^<thim<DT=-^tT/U^])^:m^^(Na\ K + , Li + , Cs + ^) N T 
/V^y ±m^m^XCa 2 \ Mg^.Ba^if) % h\ Bu Sn + t£b*<D#?-*>'f8.frb<Dm. 

3 

^mT^^^t^tm^, [BF (C F XRi^ ntiU 2, 3£fcte4£r^c 

3 n 2n+l 

•T)*fett[BF (CF=CF )F^#»T^^A>r*^»fe*^^tt«fl:Sr^«r« 

3 2 

iWcufct) J43£-C#5 0 03;Lfc£. ^>-^^JigSriii-w^{cJ;t)#fe^[BF (C F 

3 n 2n+ 1 

)rH + (5£*. nttl. 2. 3*fe»4Sr^-r)<©^, (^T>^~?A) + (OH)~©*fc£riS 
■pL, T^I^K^C^ [BF (C F XRi^ nttl, 2, 3^fc«4^i~) t^W, 

3 n 2n+l 

[0018] mmr^^^^n, m<D&&&mvxb&^ 2m^x±(DmmT^^ 
ZTifzz.t&-*smxhz> 0 

[0019] '(^VkmfcOT^l/bVXfe, [BF (C F )]~(5£*, nttl, 2, 3£fcte4 

3 n 2n+ 1 

sr^)*»fe*5»**6>aiwriv6^ft<iAiti*«ffl-r*jas, [bf (c f xtoct, 

3 n 2n+l 
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^nyw:*->\ mm-ur^ mm-^^. v^m-c*^ m^rnm^^. 

[0020] 4*^W®.Vt*mk-fZ>m'k, [BF (C F nttl, 2, 3itfzJfr4*^-t) 

3 n 2n+l 

[0021] SfeVMS, ^(l)(7)^T>'^^) + (OH)"t[BF(C F )]~H + nte 

3 n 2n+l 

[0022] 7/^S^LTI4, ;^/K n-^dtVV. -fy^tifcVK n-:/^VK sec- 

zf^;v, -iW^vk t-y^vK ^s*f->v^ ^vvk -^y^vK t^f-;v. /=/K 

^-f='v'/^^(D^*#:l-20. £P&L<tel-10, £i9£?l£L<kil-6, #^1 

[0023] y/l^nT^/V-S^LTte, ±|ET/V=ar/VS<^7K^i^^0^5fe<^lo^7vy^ 
M^-T*Bm$tV7 v c^^l-20, $f*L<f*l-10, £W£V<tel-6, #^1—3 

[0024] T/^*^mb\^xfe(o-±mT/i'*/\')Mm&&irz > $immi— 20. 

— 10, £i9#mXte:l— 6, #{C1— 3(Dii:^X«^W-r5T/^=arv'S^#if 

[0025] T^^->'T^/^m<DT/>^iy&RXfT/V^/l-^nMt&bm^X&>'0. 

^^W-f-^^1-20, #mXtel— 10, J;«90^L<f*l-6, 3(D 

mmx^^mi-^T/^^rnxm^tit^mx^^m-r^mmm- 
2o x #mxtei— 10, £<9B$a^<m—6, mci—3(DT/^/^m^mifh^ # 

^0*L< (C T/^U^) -0-(C flS^tf ^^h^v^/V 

1—3 1—3 

S(CH OCH ), tY^i/^^MCH CH OCH X ^h^rv^/V^CCH OCH CH ), 
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^h3rv^^VVS(CH CH OCH CH X ^h^rv^nfcVl^CH CH CH OCH X 

2223 2223 

^^ntrVkSCCH CH CH OCH CH X yntf^yy^vl^CH OCH CH CH X y" 

22223 2223 

dtK^^/I^CCH CH OCH CH CH X -Yyyn^-yy^vl^CH OCH(CH ) ) 

22223 2 32 

% ^y^nzKdrv'^/l^CCH CH OCH(CH ) ) ifim^tl. t^^Ul^h^^ 

2 2 3 2 

^/VS(CH OCH X yh3rv^^WS(CH CH OCH X ^t^v^^VVSCCH OCH 

2 3 2 2 3 2 2 

CH X ^-h^^/^MCH CH OCH CH )&&]^k&thZ> 0 

3 2 2 2 3 

[0026] jKU^i— y^/umtLXi^ -(CH ) -0-(CH CH O) -(C -C TVl^/VX -(CH ) 

2 nl 2 2 n2 1 4 2 nl 

-0-(CH CH(CH )0) -(C -C T;V*c;V) % */c«, -(CH ) -0-( CH(CH )CH O) -( 

2 3 n2 1 4 2 nl 32n2 

C -C T/V*A')'X*$&frt>£k&$£\f hfl, nlfil— 4©lic, n2tel— 4<Dlt, C 

1 4 1 

-C T JV3c/VkL,X\^ t^/K n-ynfcVK -fyyntr/K n-y^/K -fyy 

4 

itufBT/l^/VS, T/V^/VS<D^#(D{ig(DC-C^^'^^)ra^-0-, -COO- 

, -CO-, £liB*7tkfc|g^@4H££i2:-t, 31— 7VK ^^/w^fctt^hyflKtfcL 
T&«fcv \> 

[0027] trnys^g& % t^y^^^c^^/^y^^^^i-^^^^CS^JzOT/Vdr/V 

stbTfi, n-yutVK -ryytitvv, n-y^/K sec-y^/K yyy '?vk t-y?- 

/K ^y^vK ^^r-y/K ^y^VK Urtfns^ y~/K r^v, yyy^y/K K^y 

/k hy^y/K -t^^V/k ^r-y-7^y/K ^yy^V/K ^^^©^ii 

[0028] R 4 X*m&foZ>C T/V^&tVXYt. n-y^fcVK -fyynfcVK n-y'^vK se 

3—10 

c-y^VK -Yyy^vK t-y^/K ^y^/K ^^vvk ^y^vK ^y^/K y^/v 

y/K 3^(zi*/;Vte}£<DmMW3— 10, J:!)#*L<tt4~ 8, £fb^£?*L<J*4— 6<£> 

[0029] r^r 2 ^, ^b^^uxv ^mmw^t— mtt^xwyi?—?^ t°-<y-y 

[0030] R 1 — R 3 ^)^— tfeUi/ioWHUtt^f^D, R 4 ^^^3— lOOj 
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Mn-, i- sec-*fc«tert-)> f ^/VT^ ; e^^A(N1224), -J^/V^Mn-, i- sec- 
3;fctoert-):/^/VT:^~!>A(N1124\ bV^Mn-, i- sec-^fcmert-)zf^/VT 
V^t— ?A(N1114X hV^Mn-, i-, sec-*7c:«tert-)^/^T>'^^^A(N2224). 
^f/l/^xf^^v'/VTy*- !>A(N1226X S?^^^^/W^$//l'T>'*— #A 
(N1126X hy^/V^^riy/VT^^^A(N1116), hy^^/W^vvVT:^~?-£s 

(N2226)^^||^$t^o 
[0031] ^K^lC^^ffl^S^TV^^A^^Sr^T^^-rs : 
[0032] [^1] 



R 1 


R 2 


R 3 


R 4 




C 3 „ l0 7)V3c)V 








7)V3*r : is7)V*)V 




7)V*r)l 




# u x— 


tfnU >?>s 




















7)l*)V 


7)Vmr~/7)V*-)V 




7)V^r)V 






7)V*r)V 






7)\s*r)V 






7)V^-)V 






7)\s*)V 





[0033] T^$tt5^mM^-^{£^T/^VS-e©^tt7c 

(1) R 1 — R 3 tel^— *fcfi^o-C^/V*7c{i^/V-Cfe«9, R 4 teC 

3—10 

(2) R 1 — R 3 {*[^— ^fcteM&oTC T/^/VS-efe«9,R 4 fS(C T/V^rl/i/) 

1—4 1—3 

-O- (C T/l^A-) -T?£>5 ; 

1—3 

(3) R 1 Rxm z ^mmm^t—m^j:ox^ti])v > >, t°^y v^fcte^/i^y ^mt 

1—3 1—3 
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1&J$L : YCn^/VWz. ti^/Ut*$>*) ; RISC T ;VX&>%> ; 

3—8 



MM 



[0034] i^T^ **MSrHififfi»3:S<5#J:9^»»J:lftM-r5o 

K[CF BF ]£r;fc:ifc (G. A. Molander, B. J. Hoag, Organometallics, 2003, 22, 3313) 

3 3 

\Z.WM.(T>X.O\ZMW^, :££fc(S. Mori, K. Ida, and M. Ue, US Pat. 4 892 944 (1990). 
) \Z.$dM<DX0 BF ]lr*fty^IU H [CF BF ] 7k2g^£#fc 0 

3 3 sob. 3 3 solv 

[0035] K[CFBF], K[n-C F BF ] , K[n-C F BF L 2r;$Citfc (Zhi-Bin Zhou, Masayuki 

253 373 493 

Takeda, Makoto Ue, J. Fluorine. Chem,, 123 (2003) 127.) \Z.WML<D&o\ZMML; X 
m.(S. Mori, K. Ida, and M. Ue, US Pat. 4 892 944 (1990).) &£1E^<DJ;5^K[C F 

.25 

BF ] „ K[n-C F BF ] x K[n-C F BF ] &#^:^£ife#yffiU H [n-C F BF ] 

3 373 493 solv 253 

, H [n-C F BF ] X H [n-C F BF ] (D7^WW.^^tio 

solv solv 3 7 3 solv solv 4 9 3 solv 

(1) ^^fls^tVty^s^tVTls^—ty&Vxi^YfSyS :N + CDO^J& 

102122 

tLTC^^V^CDTV^ (diethylmethylamine) ^n-jrVfgife^— TMt^k^O ( 
methoxyethylchloride) ^T-kb^hV/^XfMi^, h?^— '7\ZX~r>(A'\ t l3:4k 



102122 

[0036] ^xmbntc^u^^m^T^^^mm^x^mitm((jN + omn 

102122 



(2) Fy^^h^x^i/T^-^^oWKChN + Br~); 

102111 

e;^xf^bSr^xf-;WTy^^nWK(C2:N + Br") ; 

102112 

hym^-^h^i/^i^/VT^^^-^A^ci^K^rN + Br")<^^^ 

102222 
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T5» £CH OCH CH Br^M^T^h^Xm^V. Or— Y*?\s— :/{£T^-fA'K& 

3 2 2 

WK(N + Br) ; i/^/K^/^h^v-^/VT^^— ^^^n-e>TK(N + Br) 

102111 102112 

102222 

o 

[0037] ^x-nhntz.^tm^, T~*^mmm\z.xikmky>){&*K + oh~ ; n 

102111 

+ OH" ; RXjm + OH") (C^b/to 

102112 102222 

(3)p«^/^b^^^/^fc 0 ^y^!>^^a-x'^K(C5:Pil02.1 + Br~); 
^^/^h^^^/Wt°oy^!>^ci-x'-rK(C6:Pyl02.1 + Br"); 
^^/V^^/^b^v-^/^T^^e=^A^a^K(C7:N102. 1 12 + Br") ; 
Zf^;V-J^;V^;VTl/^~V&7v-^4Y(C8-. N1224 + Br~) ;&U? 
^^/^h^v-^^/^ny^^^^a-^-fKCCQ: PylO 1 . 1 + Br)<D&f& 0 
^^/^^^/V*y^^A>^ci^K(C10:Morl4 + BO; 
^^/^b^v-^^-/^/^y^!>i^^n^K(Cl 1 :Morl. 102 + Br~) ; 

5v) ^f^^TN-^^/i^fny^^, N-^/vt^y ^^fcteN-^/i^/i^y^lg 

ffl-r^>^«_b|5(2)^|^#(c:UT, C5(PilO2.1 + Bi0, C6(PylO2.1 + Bi0:fc<J;U* 

Cll(Morl.l02 + Br~)5riH&bfco 
[0038] _h|2 (2) \C%>\ v-C, T^^LTvW/l^^VVT^ ;^Vvo^vVT5:>\ 

^/Wt'ayv^^TbfiN-^^/^/VTjNy^^, %M\Wtoh\SCCW CH CH CH BrSfc 

3 2 2 2 

teCH30CH2Br£r*g-* femtt^W-felM (2) £|^#ML-C, C7(N102. 1 12 + Br~h 

C8( N1224 + Brl. C9( PylOl.l + Brl*5 < tU ? C10(Morl4 + BO^^L7c o 
[0039] ^X-nhtltlM:^^, T^*>-&mffimi£Xfcmikm(&*C5:m02A + OH~ 

;C6:PylO2.1 + OH";C7:NlO2.112 + OH";C8:N1224 + OH";C9:PylOl.l + OH";C10: 

Morl4 + OH";Cll :Morl.l02 + OH") [Zfc&Vtlo 
[0040] _h|ST*#e>tvfcT^=^^ (CI— Cll) ^it^^T^-To 
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[0041] tffcl] 



V + 




C1(N102.111) 



C2(N102.112) 



C3(N102.122) C4(N102.222) 



Of 



C5(Pil02.l) 
O. 



Of °- 



3^ 




OP 



C6(Pyl02.l) C7(N102.112) C8(N1224) C9(PylO!.l) 




C10(Morl4) 




/ - O 
Cll(Morl.l02) 



[0042] (4)t°tiyi?^m<D$g\BBiT>'*^VJ*1M.<D&)$. 

.LIB (2) KSoVvT, T5V(MJ3^VKr^ ^^/W^^/VT^^X^hy^/V-T 
5:^)^f^^-CN-^^t: 0 i3y^^ffib, ^^b^^b-CCH3(CH2)pBr (pteO— 6 
<£>H#[\ CH30CH2Bi\ CH30CH2CH2Bi\ CH3CH20CH2CH2Br*fc^ 

CH30(CH2CH2)20CH2CH2Br^:#>Sr ffifflU-r^T<^^^^> / ^r'n-^L, #6>t^/c 



[0043] [^2] 





ion exchange 



H 3 C / R 



Br 





HaC^ R 



OH" 



R 


Cation 


R 


Cation 


CHa 


PYn 


n-CsHi3 


PYis 


C2H5 


PY 12 


n*C7Hi5 


PY l7 


11-C3H7 


PY13 


C 2 H 5 0(CH 2 ) 2 


PYl^02 


n-C 4 H9 


PYu 


CH 3 0(CH 2 ) 2 0(CH 2 ) 2 


PYl.l020 2 


n-CsHu 


PY15 







[0044] (5) ^^(DTy^^Al^ife 
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1222 

2222 

^miX^hfht^^iTtl^<DT^^(H [CFBF] . H [n-CFBF] , H 

solv. 3 3 solv solv 2 5 3 solv 

[n-CFBF] *fcteH [n-CFBF] )<D^K^^(50mmol)^ffl(DHtI}e:MjgU 

solv 3 7 3 solv solv 4 9 3 solv 



[0045] ^T^>^3— ^5(c, &7^*>-b%tt><Dm&&RX$^(DmmM : £^ir 0 

[0046] £fc, #bttfc-r^-^tt?gfro— §piciov vt, nmrc'h. "b, 19 fx 7tm^m<Df 

N [BF] 

102.122 4 

*H NMR(399.65 MHz/ acetone-d , d ppm relative to internal TMS): 1.39 (t, 

6 

J=7.2Hz, NCH CH ), 3.18 (s, NCH ), 3.38 (s, OCH ), 3.58 (q, J=7.3Hz, NCH CH ), 

2 3 3 3 2 3 

3.67 (t, J=4.8Hz, OCH CH N), 3.88 (s, OCH CH N). Anal. Calc. for 

2 2 2 2 

C8H20BF4NO: C, 41.2; H, 8.7; N, 6.0. Found: C, 41.3; H, 8.5; N, 5.9%. 
[0047] li£2\ 

— N — \ F^B-F 

' F 

[0048] N [n-CFBF] 

102.122 2 5 3 

l H NMR (399.65 MHz/ acetone-d , d ppm relative to internal TMS): 1.41 (t, 

6 

J=7.2Hz, NCH CH ), 3.19 (s, NCH ), 3.39 (s, OCH ), 3.59 (q, J=7.2Hz, NCH CH ), 

2 3 3 3 2 3 

3.67 (t, J=4.8Hz, OCH CH N), 3.91 (s, OCH CH N). 

2 2 2 2 



,9 F NMR (376.05 MHz/acetone-d , d ppm relative to external CC1 F): -83.0 (s, CF 

6 3 3 

), 135.8 (q, 2 J =20.3Hz, CF ), -152.8 (q, 'j =40.7Hz, BF ). 

BF 2 BF 3 

"B NMR (128.15 MHz/acetone-d , d ppm relative to external BF .Et O): 0.149 (qt, 

c o o 
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'j =40.8Hz, 2 J =19.1Hz). 

BF BF 

Anal. Calc. for C H BF NO: C, 36.1; H, 6.1; N, 4.2. Found: C, 36.4; H, 4.2; H, 

10 20 8 



6.0; N, 4.5 
[0049] Wb3] 



•N- y \ F-B-CF 2 CF 3 

F 



[0050] N [n-CFBF] 

102.122 3 7 3 

J H NMR (399.65 MHz/ acetone-d , d ppm relative to internal TMS): 1.41 (t, 

6 

J=7.3Hz, NCH CH ), 3.20 (s, NCH ), 3.38 (s, OCH ), 3.59 (q, J=7.2Hz, NCH CH ), 

2 3 3 3 2 3 

3.67 (t, J=4.8Hz, OCH CH N), 3.91 (s, OCH CH N). 

2 2 2 2 



19 



F NMR (376.05 MHz/acetone-d , d ppm relative to external CC1 F): -80.3 (s, CF 

6 3 3 

), -127.5 (s, CF CF ), 133.7 (s, CF B), -152.3 (q, *J =38.7Hz, BF ). 

3 2 2 BF 3 

n B NMR (128.15 MHz/acetone-d , d ppm relative to external BF .Et O): 0.246 (qt, 

6 3 2 

\j =40.6Hz, 2 J =19.0Hz). 

BF BF 

Anal. Calc. for C H BF NO: C, 34.5; H, 5.3; N, 3.7. Found: C, 34.7; H, 5.2; N, 

11 20 10 



3.7 

[0051] Mfc4] 



A + / — ° F - 
;N — \ F^B-CF 2 CF 2 CF 3 

[0052] N [n-C F BF ] 

102.122 4 9 3 

l H NMR (399.65 MHz/ acetone-d , d ppm relative to internal TMS): 1.41 (m, NCH 

6 2 

CH ), 3.21 (m, NCH ), 3.38 (m, OCH ), 3.60 (q, J=7.2Hz, NCH CH ), 3.67 (t, 

3 3 3 2 3 

J=4.8Hz, OCH CH N), 3.91 (s, OCH CH N). 

2 2 2 2 

19 F NMR (376.05 MHz/acetone-d , d ppm relative to external CC1 F): -80.9 (s, CF 

6 3 3 

), -123.8 (s, CF CF ), 125.8 (s, CF CF CF ), 133.1 (s, CF B), -152.3 (q, ! J 

3 2 3 2 2 2 BF 

=38.7Hz, BF ). 

3 

n B NMR(128.15 MHz/acetone-d , d ppm relative to external BF .Et O): 0.233 (qt, 1 

6 3 2 

J =40.3Hz, 2 J =19.0Hz). 

BF BF 
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Anal. Calc. for C H BF NO: C, 33.3; H, 4.7; N, 3.2. Found: C, 33.6; H, 4.6; N, 

12 20 12 

3.4 %. 
[0053] Ut5] 

— N — \ F-B-CF 2 CF 2 CF 2 CF3 
[0054] N [C F BF ] 

102.111 2 5 3 

Tn^^WCalc. ( Found): C, 31.5 (31.2); H, 5.3 (5.2); N, 4.6 (4.6) %. 

X H NMR: 3.37 (s, 3X3H), 3.40 (s, 3H), 3.76 (s, 2H), 3.94 (s, 2H). 

19 F NMR: -83.0 (s, CF ), -135.8 (q, 2 J =19.3Hz, CF ), -153.0 (q, \j =39.6Hz, 

3 BF 2 BF 

BF ). N [C F BF ] 

3 102.112 2 5 3 

TC^^WCalc. (Found): C, 33.9 (33.7); H, 5.7 (5.6); N, 4.4 (4.3) %. 
'H NMR: 1.45 (t, J=7.2Hz, 3H), 3.28 (s, 2X3H), 3.39 (s, 3H), 3.64 (q, J=7.2Hz, 
2H), 3.71 (t, J=4.8Hz, 2H), 3.92 (s, 2H). 
19 F NMR: -83.0 (s, CF ), -135.8 (q, 2 J =19.3Hz, CF ), -152.7 (q, \j =40.7Hz, 

3 BF 2 BF 

BF ). N [C F BF ] 

3 102.122 2 5 3 

5£3(f##fCalc. (Found): C, 36.1 (35.8); H, 6.1 (5.9); N, 4.2 (4.1) %. 
*H NMR: 1.41 (t, J=7.2Hz, 2X3H), 3.19 (s, 3H), 3.39 (s, 3H), 3.59 (q, J=7.2Hz, 2 
X2H), 3.67 (t, J=4.8Hz, 2H), 3.91 (s, 2H). 
19 F NMR: -83.0 (s, CF ), -135.8 (q, 2 J =20.3Hz, CF ), -152.8 (q, X J =40.7Hz, 

3 BF 2 BF 

BF ). N [C F BF ] 

3 102.222 2 5 3 

TcHi^WCalc. (Found): C, 38.1 (38.1); H, 6.4 (6.4); N, 4.0 (4.0) %. 
X H NMR: 1.37 (t, J=7.2Hz, 3'3H), 3.38 (s, 3H), 3.56 (q, J=7.2Hz, 3'2H), 3.63 (t, 
J=4.8Hz, 2H), 3.87 (s, 2H). 

19 F NMR: -83.0 (s, CF ), -135.8 (q, 2 J =19.4Hz, CF ), -153.0 (q, *J =39.7Hz, BF 

3 BF 2 BF 3 

). 

DMI[CF BF ]. 

3 3 

7cH##fAnal. Calc. (Found): C, 30.8 (30.5); H, 3.9 (4.0); N, 12.0 (11.9) %. 
! H NMR: 4.02 (s, 2'3H, NCH ), 7.66 (m, 2H, N-CH=CH-N), 8.89 (s, 1H, 
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N-CH-N). 
PMI[CF BF ]. 

3 3 

7C^##f Calc. (Found): C, 36.7 (36.5); H, 5.0 (5.1); N, 10.7 (10.8) %. 

'H NMR: 0.96 (t, J=7.2Hz, 3H, CCH ), 1.98 (m, 2H, CH CH -), 4.06 (s, 3H, 

3 3 2 

N-CH ), 4.32 (q, J=7.3Hz, 2H, NCH -), 7.71 and 7.75 (s, 2H, N-CH=CH-N), 8.99 

3 2 

(s, 1H, N-CH-N). 
BMI[CF BF ]. 

3 3 

7G3jf##f Calc. (Found): C, 39.2 (38.9); H, 5.5 (5.8); N, 10.2 (10.2) %. 

*H NMR: 0.95 (t, J=7.2Hz, 3H, CCH ), 1.40 (m, 2H, CH CH -), 1.93 (m, 2H, CH 

3 3 2 3 

CCH -), 4.04 (s, NCH ), 4.35 (q, J=7.3Hz, 2H, NCH -), 7.68 and 7.74 (s, 2H, 

2 3 2 

N-CH=CH-N), 8.95 (s, 1H, N-CH-N). 
HMI[CF BF ]. 

3 3 

7C3?f Calc. (Found):C, 43.5 (43.2); H, 6.3 (6.0); N, 9.2 (9.3) %. 

! H NMR: 0.87 (t, J=7.0Hz, 3H, CCH ), 1.34 (m, 3'2H, CH (CH ) -), 1.95 (m, 2H, 

3 3 2 3 

NCH CH -), 4.04 (s, 3H, NCH ), 4.35 (t, J=7.2Hz, 2H, NCH -), 7.69 and 7.75 (s, 

2 2 3 2 

2H, N-CH=CH-N), 8.97 (s, 1H, N-CH-N). 
d, 25 < C-e<D^S; 

Tg : #9xmmu.m. mum •, 

Tc, : £r&fbfi£ (#i&B#) ; 

Tm, m& mum) ; 

[0055] Nd, Ifetfl&tufcV^ 
[0056] [^3] 
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Tg 


Tc 


Tm 


Td 


n 


K 






/X, 


rc 


/t 


/mPas 


/mScm 1 


N102.222DBF4I 


Nd 


Nd 


56 


372 


Solid 


Solid 


N102.122[BF4] 


•95 


•51 


8 


372 


426 


1.3 


N102.112[BF4] 


-97 


26 


4 


377 


335 


1.7 


N102.111[BF4] 


Nd 


Nd 


54 


376 


Solid 


Solid 


N12241BFJ 


Nd 


Nd 


165 


392 


Solid 


Solid 


N101.112[CF 3 BF 3 ] 


Nd 


Nd 


30 


173 


Solid 


Solid 


N102.122[CF 3 BF 3 ] 


Nd 


Nd 


-22 


174 


108 


3.0 


N102.222[CF 3 BF 3 ] 


Nd 


Nd 


10 


210 


151 


2.0 


N102.112[CF3BF 3 ] 


Nd 


Nd 


8 


163 


97 


2.5 


Pyl02.l[CF 3 BF 3 ] 


Nd 


Nd 


15 


232 


87 


4.3 


Pil02.l[CF 3 BF 3 ] 


Nd 


Nd 


16 


234 


203 


1.8 


N1224[CF 3 BF 3 ] 


Nd 


Nd 


-3 


212 


210 


2.1 
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Tg 


Tc 


Tm 


Td 


V 


K 






/*C 




/X, 


/mPas 


/mScm 1 


N102.122[C2F 5 BF3] 


-113 


Nd 


Nd 


322 


68 


3.2 


Nl02.122hrC3F7BFal 


■112 


Nd 


Nd 


275 


88 


1.9 


Nl02.122[n-C4F9BF3] 


•108 


Nd 


Nd 


287 


118 


1.3 


N102.111[C2F 5 BF3] 


Nd 


Nd 


30 


326 


Solid 


Solid 


N102.112[C 2 F5BF 3 ] 


-117 


•76 


•33 


307 


58 


3.8 


N102.222[C 2 F 5 BF 3 ] 


-98 


-63 


3 


345 


87 


2.4 


NlOl.ll2[C2F5BF 3 ] 


Nd 


Nd 


11 


287 


44 


5.4 


PylOl.lICsiFsBFs] 


Nd 


Nd 


26 


299 


37 


6.8 


Pyl02.l[C2F 5 BF 3 ] 


Nd 


Nd 


-3 


289 


52 


4.5 


Pil02.l[C2FsBF 3 ] 


Nd 


Nd 


-17 


301 


112 


2.2 


N1224[C2F 6 BF 3 ] 


Nd 


Nd 


15 


320 


104 


2.3 


N 1 02 . 1 1 2 [n- CsFTBFa] 


113 


Nd 


Nd 


291 


70 


2.6 


Nl02.222[n-C3F7BF 3 ] 


Nd 


Nd 


6 


351 


91 


1.8 


Nl02.11l[n-C 3 F7BF 3 ] 


Nd 


Nd 


23 


284 


76 


2.5 


Pyl02.l[n-C 3 F 7 BF 3 ] 


Nd 


Nd 


5 


283 


62 


3.3 


Pil02.l[nC 3 F7BF 3 ] 


Nd 


Nd 


21 


297 


187 


0.93 


N102.222[n-C4F 9 BF 3 ] 


Nd 


Nd 


11 


305 


135 


1.1 


Nl02.112[n-C4F 9 BF 3 ] 


110 


-56 


-28 


283 


102 


1.5 


Pyl02.l[nC4F9BF 3 ] 


100 


-63 


13 


284 


84 


2.1 


Pil02.l[n-C4F 9 BF 3 ] 


-91 


-62 


-7 


298 


131 


1.5 


Pyll[C 2 F5BF 3 ] 


Nd 


Nd 


>150 


325 


Solid 


Solid 


Pyl2[C 2 F 5 BF 3 ] 


Nd 


Nd 


>150 


307 


Solid 


Solid 


Pyl3[C2F 5 BF 3 ] 


Nd 


Nd 


63 


312 


Solid 


Solid 


Pyl4[C 2 F5BF 3 ] 


Nd 


Nd 


22 


311 


71 


3.5 


Pyl5[C 2 F 5 BF 3 ] 


Nd 


Nd 


36 


307 


Solid 


Solid 


Pyl6[C2F 5 BF 3 ] 


Nd 


Nd 


58 


307 


Solid 


Solid 


Pyl7[C 2 F 5 BF 3 ] 


Nd 


Nd 


52 


311 


Solid 


Solid 


Pyl.lOl[C 2 F 5 BF 3 ] 


Nd 


Nd 


26 


299 


37 


6.8 


Pyl.l02[C 2 F5BF 3 ] 


Nd 


Nd 


-3 


289 


52 


4.5 


Pyl.202[C 2 F 5 BF 3 ] 


108 


Nd 


-6 


290 


49 


3.7 


Pyl.l0202[C2F5BF 3 ] 


-98 


Nd 


Nd 


297 


54 


3.0 
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Tg 


Tc 


Tm 


Td 




K 




/x: 




re 




/mPas 


/mScm 1 


Morl4[CF3BF3l 


-73 


Nd 


Nd 


181 


1035 


0.37 


MorUlCaFsBFs] 


-72 


Nd 


Nd 
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466 


0.51 


Morl4[n-CsF7BF 3 ] 


Nd 


Nd 


69 
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SoUd 


SoUd 


Morl4[nC4F9BF 3 ] 


Nd 


Nd 


77 


300 


SoUd 


SoUd 
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Nd 


Nd 


66 
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SoUd 


Solid 


Morl.l02[CF3BF 3 ] 


Nd 


-42 


0 


232 


471 


0.68 


Morl.102 [C2F5BF3] 


-78 


Nd 


Nd 


306 


260 


0.85 


Mori. 102 [11-C3F7BF3] 


-75 


Nd 


Nd 


302 


377 


0.51 


Morl.l02[nC4F 9 BF 3 ] 


Nd 


Nd 


130 


291 


SoUd 


SoUd 


Morl.l02[BF4l 


-58 


2.1 


85 


365 


SoUd 


SoUd 



[0059] mkmi-Mm^mfe 

2 5 3 

[0060] N [CF BF ]£EMI[CF BF ]<D«^f[^^5£t£^ T /V=i>>XMttUZ.J? 

102112 33 33 

2 

linear sweep voltammetry) (f^fflff^^S'v'— TftV, MM: ^MWM: 
a^^WbV^-a^EMI-TFSI lZ&&m&HVf&"&tc.h<D 0 ^>W0.W- x ¥<D'7^.n 
^<DmfcM7tm&%faWMKm\^X&%LrC&Z> 0 ALS, model 660m^f(:^T^- 

[0061] m2<Dl&&fatb,N [CF BF ]«EMI[CF BF ]^it-<-Cal7C®te:. 

102112 33 33 

o/c 0 

[0062] £X±<Dl&mfrb, *&W<D^*^Vm.WX&m [CF BF ]fij\ i^®^Cfca|fL 

102112 3 3 

[0063] it»Jl— 4 

#fF^3 (#§12002-63947) ^|S«O0^^»^.rj?^l^|E«$tb^^T^4o 

(o^m^m^, ^(DM&zmfeu^ ^m^r^-To 

[0064] [^6] 
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in! 




hUXfJM^JI/T^r^A (TEMA) [CF3BF3] 


181*0 


7- h7X^7 >^:—0 A[CFsBF 3 ] 


237*C (#8?) 


N.N'-v^^tfn »J v'^AlCFaBFa] 


: 3 2 5t 


N-^f^-N'-XfJl/tfD ij v'n^A-CFaBFa 


It £ : 2 8 0t 



[0065] ±m<Di&%;&it®ii-z>k. ^^mm^ Tis^—vj&tt^nmh^w&o 
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[1] [BF (C F F^tp, nttL 2, 3*7c^4^-T) T^$n^^<^lS<DT=^- 

3 n 2n+l 

[nr'r^V] + (I) 

(i) R^t/R 2 /^^^— *f t£ftoTfc: 0 ny>^ tf^yi^;£fc{«/V*y>-gt£: 

GO R a -R 2 ^fc 0 nyv^ t 0 ^y^^^/^^y>'m^V^-rt^^^L.^V^#-^, 
R 1 — R 4 (D'J?tj;< th 1 o }4T/V=i *Ky ni— ^/VS^fc (17^3^v'T;^;W 

[2] T^V^[BF (CF )]\ [BF (C F )]"*5J;TJ?[BF (C F 

33 325 337 

[3] R 1 — R 3 ^p— xril^oTT;^;H?r*L, R^T/Kn^T/l^/VS^i - , 

[4] R^tm^s^^M^-t— ^(c^o-cfc'ny^^, t°-<y^^fc{«/^y^^ 
[5] R^im 2 ^^^— j^ic^oTfny^, fc°^y^£fcte^/i^y>#&7£ 

fifcU R 3 ;dW/V-e&>*9, R 4 ^S7-/V=3df-iyT/V=¥/^-Cfe-536\ t>b<{iM^^c3^_h 
[6] R^tm^S^^j^^^-^^o-C^ny^^^^b. R 3 /5M^/W-Cfe9. r 4 ^ 



V 
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[9] [BF (C F )]"(5£tF, nttl, 2. 3tttt4&&1r)T&£iri&'J>&<kt>V&<DT==-*' 

3 n 2n+ 1 

[nr'r^V] + (i) 

(i) R^tm 2 ^^^!^^-^— ^{^oTt°ny v?i/ x t^y^^cM/l^y^S^ 

(ii) R 1 — R 2 ^fc°tzyv>>\ f-^y-^S&tJS^l^y^SrV^ *Lt>7&£LJfcV , »t&£\ 

(iii) R 1 — R 3 ^S|^— i&nW£^X^JV^< s )&^;V<DW&. R 4 «^^^C3— 10 



1/1 
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